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m^ai ] ^< t i>-mcr>m&x ] ) m ^za^x. mimx/^2comM&xmmmco^< 
comtm&m i comma ±v*mmcom2 com 

mtmi-&m2cofflmtfr^%tm%%mirX'h'> imxmi 03 msmMmcom^mtm^iza^x. 

x. *m@<?)xy?-mte. m2co®mzmi com m2commmim^ ys*>A*fcttiHM v^-lx 

mizttixmzi-& j: o [z^mwm^Lxw, i a J: xfrhtah z t zmLttz>m%mm^. 

v%2 commmizmmfrvh t s m<t * -v u-v*^ [im 1 1 ] ft*« i ;?;S5ov^m*HciE©^«# 

mwmizm.ztix. ^mwrn^m^m^tL^^o- mm^zm^x. micommm^¥^M^ ] jay^ 
iz+Mz&^w&m&miicvv^ttix^&zk io ^2^miws-^ > ^iutfint: 

[fit *«2 3 1 BtCtWBBIfffclJ^t . ft S-ftfBfciii? . 

a# >j v-#st; [ m^fl 1 2 ] mmxmco^-fiiMztmconftm. 

lit 1 3 *Ftebv vr . m 1 is J:t^H 2 oTO&ASfttlo^fc 



[3W». 7x-i/>s{i. &mzmtxztiw&$.i 

(ifiifcitx^) . r/wa*^ (jrafcii 20 [11*311 4 3 mmim^-rtiMzmmco^mt 

liZiimicomWimmiX^X&X^) <r>XV (p- fclJBSfm^ifcftf&itSTW. 

7x-vyt'^y) (ppvj x-hzztzmmt-t \mm 53 *j«sr< 1 1 isoftffctfy 

iKffix&F-. m^mmnitmcoBvtcotmmz. mm&xw 

commcommiz^%mzcoi><7)X'h&ztmmt *&m-&xu<z£r>xmi±.tzitmz^ micotm 

■tzmmtm^m*. mmmimitmttmnmnmmtmLxmi. z 

in$%4 3 mimxmm vwimcekswhi** 30 ix . $ 2 osma^*fffiH3Mcia* 2 o&Bf 

?fci5WC, £&*'JV-#leV*»&3. 5eV^ fc8^TRJt4«IWfc^*iafrr4*&?*oT, 

HW^^yH^-v«y7'Sr*t*il:&1*a4:^6* sKU^-H**, *2^>i«ttlSr»10»j|M|tC»L"CjE 

ftfBfcSi 1 . tct 4 J: 5 KIRK****! fc S L fc» 1 fcj: 1/m 2 com 

mm. 6 3 mmmco\ ^Wi^zimcon^mm ztmwLtizmm 1 mmxmsm zmzit 

=hiwx* micowM&AmmstiK tn-mmtm 40 xw.^m.^m&L. mffii<amm*&MM±.tz» 

immmw&ztitzTJiss.-'yAcommx'h*) , ^ vvbmpstjku v-jgt Lrfnefrsgft^y 

[flails 3 w*«6iBtt<o«wft3t*^fc:*iv^T . w, -r< yfizXnxm&Ltizxv -7-nmt iximz 

2<om^faAS* i r;P5^^At3j:^*^^^i¥*^ titzt znmkth%m%M=f-cowmim. 

Mmn&ztzmtt&mftmm?. 50 [msmi8]mmi57bmi7^i t tiMzimco 




3 

wyt'^i/y) [ppv] coffimfo#V?-X'h&zb 

[iwwii 9] n$«i srtsi 8<ovvtf*u&>fcea*) 

mizmmmmtmfoztitzTiv ^-^^<mmxh 
cvmicommkmMLxmfbti&zbztmk-rzm 

imxm 3 3 it ^ 15^1 9*>v vfftjwcsa*) 
vc . $ 1 ^»i«i3^f u 3 y jk, 

£0. frog? 2 tf)&Mfl #7/U $ A , AiJitflMt 

[ii*3S2 4 ] mim 1 57bs24ov^-fn*»tciea«o 

imm2 5 3 n^mi 5nm2 4cr>^i t tiMznmco 
wvffltisHx , zmfotfE&tfvxxbhz t * 

[000 1 3 
[0002] 

imkoimii m%m. < e d 

GaPfcitfPWWrHI «-VlJMNW*$ffl6k-f 
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4 

=Xfe<o-{«i, SMflTfcfcwc, 1 

ot«^4*nw^«««j»Bj& { & 1 * ztxhit 

[ 0 0 0 3 ] #M&m<o<k ryh^-try. ^ui^y, 
10 -e lt^p^^oj: a zmtmmmtt? (simple 

aromatic mo 1 ecu 1 es) lixl/?b 

[00043 zixhmm>m.m±.^m^t ixu. 

W^iWlk^sSiiAl;®! (current-inje 
cling electrode 1 a y e r s ) k O 

[00053 wmtncozm* t'^tmit. mti&m 
amt>ip< , miug< . itx±a5«tti ( t o P 

20 contact 1 ay e r ) <7)MMVrititiZWil$>Z 
ktft^&^kV^fiJfclltfS. 
[00063 JffaStei£W3ftfc3?#BHfc^05y7'$ 
a.7-7oyX7 h (Langmuir-Blodge 

1 1 ) mx&nm&mn&Mir&tt.. mmm^ 
[ 0 0 0 7 3 r y h ^-fey^ijffl L^m^^sw. 

*ffl#l^3, 62 1, 3 2 l*fc||SR3*lTV**. 

30 [0 0 0 8] ttSL^^iS^tiak tT, *EB# 
^4, 6 7 2, 2 6 5mt. WUMb LTZ/1«)££W 

[00093 LA»L«n&«6, WEzmuSfcrfBRSti-c 
[00 10 3 

[w»*«iiH*t j: 0 k-rzmmi *#mt* muvm 
£&*mz®mtz>i)\ mi<KM:<bt>mg?m& 

ZZb£mb?&. 
40 [00113 

# 0 i-mmttcr&mm , *m#mm 1 oaa k 
«rt-*jB 1 <ot%fmti£v : ¥mftmcom2<7)mb%i- 
hm2<mfmbfrb%&m8&m : i-xh*>x. *m 
moxv -?-ma. m 2 <Dtmmz& 1 nwrn^n 
Lxmz^h£oizimm*itLxmt3±v&2ff) 
wmuzm^Mih t , m?t^^ 'j+mfic 

50 ifiv^^^MWff^irU^^Urv^ikSrlMRk 



5 

iSEX^i w k IZ X o 'J 7-»(ai/? b 
o/P 5 *•»: >X*%m * & i k #"CS 6 k v » 3 #$HH 

[oo 1 3] ftfftsKuv-- Hii*tt»wvo**. w 

9 4.0 6 l-f-flftitSivo**. >icur-bf- 
K vvffite-frJ: . WMtMMO 2 9 4 0 6 1 # tu 

[ooi4] xftwm&mwz&^x . »t?y 

(Coniugated P o 1 y me r ) (i^'J ( p 
-7x-uyh'^i/y) T**<W»*L<. mi 
Sf&AficftWl (first charge injec 
t ion contact layer ) ti, —W^ffi 

^^a^i^sjiHtiEBi^a^st, zi 

Xf^2<7)W^XW^M ( s e c o nd charge 
injection contact layer) 

[00 15] «W)WBB»fc*S^T. «1fJv-{iP 

X'h&. 

[0016] § uzmmsmmx'te. *fw?y 
s. 

[0017] ift^llifeMi. $ 1 Utt 

«l£«/f -f £ ZblZ* iXm&LZtlh . 
[0018] JfBfittt, JKU lialOn m*> 

eVK3. 5e VcOSgffl-C^&ffcAy K^>y7it 

[0019] 3Wfil8<o»2wJB«K:j:<itf. ^< fc fc 

i scorns u -v-frtth m ^mznorftmBtt 
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SBl^«iBk«LTK»t, -cLT. SS2<9&ftl!l?)?«]g 

* 2 ommt m txmm %%mm 

Tzmm&ij&x'hix. %i&m 
m% i common ixmztz x o \zmmmm 
tm tizm i &xvm 2 o&M»ia(c«#& jws t s 

[0020] «fiWf 'J v-k«, # 'J v-<0±1MSfc» 

20 [002 1 ] tmozxo-?-^ maun. r. h. 

Journalof Molecul 
ar E 1 ectroni es4 (1988) Janu 
ary-March, No. 1, £7)^3 7^^4 65 

xmztix^z. 

[0022] #&BJtf)£SSk&S*#-XM2, 
ktJOTfcS. -t^*>, JEcofgMiHi. XW-miz 

&mtt*>#mn\ mix. nmmmi. n=F 
ax*m, wit*. jKy-?-*mMMk*LTaBt4> 

ft (doped semiconductor) A 1 ^^ 
iEcojfttil{iiE?iaA»4. 0U.tf. ^yv 
-^#»«k^LTl5tt^^. n»»^LT51ff«fll[» 
40 emt SiktioTsKU v-^^frfc^ L T IEC $ *t 
^B#t. JKy-7-4^i*MfcHRt r IE?Lj bWttib 

[00 23] fkWr>-x.v? Ymv\^vx^^fhtz 

Mzte. xvv-mmmtfmm'&co&bb txm 
t$>xmtfmmiztti%^z t zmb -rs . 

[0024] ^< k t> i oojf wmt. nM&\mz 

50 jDiT, tt'rWiETLWXP^hp^S^-b^Ji/voa 
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[oo26]^>; uzm i^mamTo 

MVX'&Z. 

( i ) *»£3 4>3*i4£i:fc 

(ii) TK'Jv-JUBiAtf^TlftJik^iacoffiWt. ?SJS 

[ 0 0 2 7 ] *SMBfcffiSH*!B«^-0!* , II 

[0 0 28] ftftjK'J^-Kd. ffjBfeUi. "RK<0jJf 
'J ( p -7xcv y t*-k> ) [ P P V ] ■?* *) s TIB 

^L<«iH*) 4tti-hno£*>a>£8iR§ftSlo 

[0029] 
[fc2] 
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CH = CH 
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20 
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CM r CH 



[0033] 
Ut4) 




CI I z CH 



[0034] 
Ut51 




CH = CH 



[003 5] Ztit><Mm&Wlki>tt:ffii7 x-l/V 

(ii) 7 * - u y££ 7 ? >Wj: ZKfflmMzWm- 
hztf>zX->X%hixh. \XV<nX?1tm&*Tfit$V 

[0036] 
30 [flS6] 




CH = CH- 



[0 0 3 0] #y ( P -7xzi/yh'^i/y) frkWM 
4. 

[003 1] art**) J: a *8HWc«l®M*^. 40 
( i ) *I»7x=U>«t««IW(cM»ili*, m 

mmzwmt&z kiz£^>x%t>tiz>. vcrmozm 

[0032] 
[ft3] 



[00 3 7] MfS^fcO, ±Ml7yymi>7 x-l-y 

mm ixMzftKtzfm?) 1 $> 4 \ >te wxto&o 

(iii) #^«7i-l/yl (^L<ti±ie ( i ) AS 
(ii) H*J^TttlHLfcflW>aBR) dOlofcHf^U 

«: v-\sy«ftm.t:m*tz i izx ixmhtimr 

[0038] 
[fc7] 




50 [0039] 



9 

Ut8] 




ioo4i)mmm^iza^x. y&2. 3. 4. 

[0043] ^^^c7)a^c7)M^s p p vm»mm% 
h¥mwx.*)v*?-*wytt-th. zozbit&i 

%m=Fmmh z t z^mtti . 

C0044] y -7-mimmuT.t wmmm. 

■m* i"Krig#:j # y $• it^wm&x v/ ta \m 

[0045] min&mvp p v^mcjRu. as** 
zi,* - ? ^mmmmmt & zuz^ wmzmmxm 
mizttz-tizbwx-zh. 

[0046] H&K. JfiStii. -^AJgmiigft 
( 1 1 > J: 0 {.»1CWS»^^'J -7-15 
IBft £ fflv \& totfitffiWfetfh &. Tfrz^i/m CM 

5 i t oT*s^&tc*r-ri>j§ji?S£iS#>.s> - 1 a* 

[ 0 0 4 7 ] ttawtcfi, #y (yxx^yt'x^y) 

^nji . m 1 «t 0 ^Rmm^zm^ ^wrae ± 

(ID ti, *x?/-/uii$. mi<li*?S 

-/H'TiWBflGK'Jv- (II I) fc:-&jSS#i4. *»J: 
(III)<Z)*»Hi. *bL^yXHMI^ 

-t 4 >y&mz x 0 m&msLktztttth z t tfx- 

2 0 0°C*>4> 3 5 0'Ccoi§j£l,Z]}\f®rt& ZblzX*) #y 
[0048] #** ( II ) -r^inilBft (II 
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1 0 

DsKCOUta . -5- LT P P V^SK-fk^fcftfcjMMrB 
Wft^frte. XK, flUfcf. D . D. C. Brad 1 e 
yizXIJ. Phys. D (App 1 i ed Phys 

i c s) . 20. 1389(1987) Hit/ J. D. 
Stenger Smith. Ft. W. LenziG. 
WegnerCiSPolymer, 30. 1048 

(1989) WBttSivO**. 

[0049] #'J CxX^yt'xl^y) ]£(±. lOn 
mfrttlOumOmZmktl&ZkiM.ftIt:. Zti 
10 *otf)PPV)£{i. r<*)-r=3rty^-;H.*^/?>^ 
W PP Villi. #2. 5eV(500nm) 
X*yMf-df> <y?*1tth. PPVJifi. §£<. MS 

x'mmbntA,mmi t 3 o ox:£jB*r*iiircffi 
[0050] uraiaKy v-*Mi4a*aflti/c, iai 
j; oTiiff-rs -r i: zmmizti z t \izx~>xtt®<m. 

mt & z t% tixwm-tz. zzizm 
Ksm&^x. mmi-&mwfax ] j v-ji^r^i/ 

iJX^of-jJ-7xy (tetratryebrothi 
ophene) t LTjMJKU: t><0£ft£#tf. -r*l& 

? h WZftms: P P VJR^ t S . 
[005 1 ] WJW.oaS^fJbKU -?-<0IR*»jS 

30 t-iflWi. ^y (7x-i/y) Tfts. 

[0052] i^WRtt. 5. 6->-'t h'oJfxv^o 

* fc LTS^t-ri> z t tfx't* h . z tit>e>m 

*HWBKciWt* lulB*^ y 1 -rs Z b 6 . 

ZWtfV (7xXU<y) Ba 1 1 ar de t 

al. J. Chem. Comm. 954 (1983) 

[ o o 5 3 ] *y v-«jK«5afsni, wtemsLttzn 

40 i^tUxtyn-h^a, -5-bT-eo^ii0iJl4O 

'c*^ ^240 'cn&mxi&mz tix ftf^^ y ( y x - 
u» #y-?-fciK8t$*i&. 

[0054] h'x;l^L<li> ; xy#fift^fflU^*a 
^•t ^7a-py3#iJ J: a Cff a Zbtf 

[0055] ^^tft^'J V-K*^jW-4fc«>{ctt 

izm$Lt:E±%w®&<7)Wzx ->xhh w±m& 

y v-Sr^co 1 ^ttMWlk(7)f8.fttfimkX'b$> 

50 ^a^iWiittca^Aii^^fctwioT'eagf^^jD 
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1 1 

I WC* ft *»4 fc»i*BBini WC* ft j&xov vf ft*> 
t>«D#&ft. 

(a) sK'J (4 S 4' -y'7i-pyy*7x-yPt'zl/ 
y) [PDPV] }i, W*<0t-l/>'C0*3fe&«7x^ 

Hfci O^^ft-o^y-^yt'^y^y v--e 

j£T'£ft. 

(b) tf'J(l, 4-7i-Uy-l-7x-R'-V 
y) fctfU (1, 4-7x-l^>'y7x-;H'-l/y) 

v ^iPttrtf) t - p y (oflaftft* 7 x H8S £ *rcv > 
ft. **i6l4#*3mjfflKfc»W\ **Xh*fcttxe 
ySSSftTjfJIfc&ft. 

( c ) %mnim®i%*Timmxzim?h o , 

(3-T;Mf;H-5f7x>) ^yv- (7/Wf;Wi. 7 
otVk 7>;k "*yf-/k ^r^-zk 

o) . 

(<n jjf'j (3-rn^f/n?o-/u) Jifuv-fcttfU 

( 3 - 7/Wf /Pf-*7 x y ) 'J V-fc aftTft ft £ t 

( e ) ~7+)V£ 0 t*#=5r7/Nf/U*^rtftsK!; ( 2. 
5-v7^3Jf>--p-7x-l^'/h'^lxy) iKUT- 

(f ) *y (7x-;u7-b^-i^y) uifi+^^RH^ 
ft, ^OSBMcioT, tmtf»T»tt<cSft.S. 

[ o o 5 6 ] #»j ^-<n>m%wim:%, mm&Mfa 

fc-f ft fctt> fc#ffcK y t i&<?># y 1 

[0057] ftf5bKU-7-«)ilt»jfrf 

a ^r? y 7-4fcl±sK 'J v-7V y K «: Jflv fc * , 

[00 58] ¥*Sft1i^M(;t H&oftA'y K=?* 

•y 7fc j: t/v 1 a m®m$m * *r* ft * y v -ji * * 

*^fi)c$<ift. a-^m, xov-memmimzz. 
->xmm-h z b i. . n«0)Mwz\:>*ini y 

tt*s*ift*£. ^asKyr-^teCEBci-j-cii 

*<^»tttc £itft »T. %<nWM* z efflzWHtZti 

tzmmmth z b^<mmzn^-th z t ft . 
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[0059] 

rmmmi j H2fcjttfH3*cHu 

[0060] tfjzmm, mm. » 1 mm^fc 

*2£»lSW:. ©f&A&fliaJi, 3S2 0nm<DJI$ 
<0l£ftft tztb?)^* H 7 VX LT7^5 -7 A 
£*SlW3-frT»JftLfc. sifter K7^7.?£ffifflL 
10 Tt@2mrtK IBHt2mm*Sj:tf*3 1 SmmO-jlO) 3 ! 1 

)V S -^ATO^ftMlfc&fcSV ^BIMil 3 Sr 
[006 1 ] 1 0-2 5g^^7-yUco# 1 gfljjJf 

y -?-ii£<op p v^frig*^ ^ s-mmmmoui 
tmmzxvvo-Ti >?Ltz. zm±. tesmfc?) 

ffiKfLT5 0 00r. P . m. 4 T'OMJST'fflcOllI 0 

20 im&rftikfcioTayssnfe. ffw^a^ 

fciKUv-l9SfWI*3SE£t-7y*. 3 0 0 o Cc7)fflJK 
T'12B#^JniftL^o I^SDSHti-Jt, IMBftsKU 
v-ttPPVtS»3*ut. »<b*utPPVK4Ul 0 
0*^3 0 0 hmOJSST&Oifc. ^ftffiRl^<7)JS 
SSrR^ay^^^fciorSSL, TR8J42 0n 

0 nm*^l^m^lt*5. 
[006 2]*(c, ®2<0«afaAI8W15*. PPV 
^±^$>ftVM47^$-7A^^*§-y:T^L 

30 tz. isvvwxfznmfflix, ppvmcomfti. 

IZJtf-yZBf&L. lfi2mm N Bf2mm. ^$1 5 

*MHcttftfc0KLT»jSLfc. ^2c7)®t?£AJgS!l!il 
<?3JfS{i. 2 0*>4>3 0nmc7)KH'Cj)-5^. ^<7)J:d 

[0063] ^faA^MJiO a *>^< 1 1 1 ott, 

m?cD¥mizmmzm#mm?fr$>%%z&ifzi?>iz 

•C'ti, ^<7)^t(4^, ^L<J47^5-»7AOS^3 0 
40 mmiaT<OW§'C*ft»t£*S*l*. PPV®Oi?$*i 
^2 0 0nm(0ff(;iL, Wffi&A&XV&^Xls? 

hnfr§*±yz0matzm-iL*^wBt. mo 

XJlhX'bh. ZCOmmt. 2X106 Vcm-^U 
V^SrEpjD-fft. 2mA/cm2 OS^S^fc^ 

■c, *w%emm*MLx%zti&ffla&. mmmm 

3&X\ WBR-CJlfeilfc. SlH^aj^tt, 1 0 0 KHz 
n®X>om^ZbZ*LX^&. ttfflfclRU, 

50 ami, »afl*ffl't»*^ft^i:*<2««fcii^s^. 
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[0 0 64] **j&»<9{B*3*lfc3eS\ fg^/^n;* 
*LT, We&Sift <2 0X:) l:U 3K»a»t*1-6 

0. 1 5eV^tl^T690nmM500nm 
(1. 8eVH2. 4 e V ) <0X^ Wl4KrCfft* 

[0065] Jfc^TffiVMtWWfc* 
£Mfitm#f&3frKyv-/fiMc:fa££tf 

[0066] «#fBteJit it^xm^itmmm^-th 

ifc, «^ft¥WKfi^s*utJjfytn-/k #y 
f*7*m "pjgK-r" «a^y v-c7)»k^ 

otiETL&AJf £ Bfcf&Z t i>X'£ h . 

[0067] fufefffiti. J2lTtf>J: ? fcft4F--f * i t a* 

X'ZZ. A >iSVJ±/m<mim*is$s£.X<ry&&^ 

mm^xmz it&zt tfx-z a . fwiLis y a y<o 

£m^7v-mmmmz£-ox?ioz:ttfX'$z. 
[00683 mt. zixhmm^tzmmm 

x-hh.. 

mtixmztiz. *i\ mm&x'b&tfmttm 

±lzm*itt:. 

[0069] ttifttt 1 0- 8 m b a r <7)K-xE JwmSi 

xyrmm^xmmtz. zzx-imth-kxnmm 

X 1 0 "4 m b a r WlflSEfjOff^^ftftWtC 0 . 1 

*y-b'-A^A , 7^ijy^i: t t-,t, itmizsx l 

0-4 ft c m**Sffi*£tf**aWfir»fl:-r ^^AWJi 
;Wftfc§*lfc. tt^tWfc, 1 OOnmOlgSfceto-aji 
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[0070] znt>nmt* xjwsit^^jwfsee** 
[oo7i] at, p p vmz±.mmM 1 oE«Lfc 

[0072] dcOJ; o IzLXffif&Ztltz. 70nm«0l 
3<3PPV»fcJ:tf2mm* <0ffitt««*Wr6flBSft 

I * V MIf ill 5 fctJ V 1 4 V S i k . 

bLxm+&±fflmm*m.-t&. mmti •. 10 

[0073] -?y*i<>*7Mi., /hSV^fc¥H3R*irt4 

BJ^iKfiljfcBiflft (RP) T.A-. y ^ ij y^;J;otftf 
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